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An Instrument to Measure the Approach to Learning for 
Assessment in Economics 
 
Tommy Tang and Tim Robinson, School of Economics and Finance, QUT 
 
 
Abstract 
Economics education research studies conducted in the UK, USA and Australia to investigate 
the effects of learning inputs on academic performance have been dominated by the input-
output model (Shanahan and Meyer, 2001). In the Student Experience of Learning framework, 
however, the link between learning inputs and outputs is mediated by students‟ learning 
approaches which in turn are influenced by their perceptions of the learning contexts (Evans, 
Kirby, & Fabrigar, 2003). Many learning inventories such as Biggs‟ Study Process 
Questionnaires and Entwistle and Ramsden‟ Approaches to Study Inventory have been 
designed to measure approaches to academic learning. However, there is a limitation to using 
generalised learning inventories in that they tend to aggregate different learning approaches 
utilised in different assessments. As a result, important relationships between learning 
approaches and learning outcomes that exist in specific assessment context(s) will be missed 
(Lizzio, Wilson, & Simons, 2002). This paper documents the construction of an assessment 
specific instrument to measure learning approaches in economics.  The post-dictive validity of 
the instrument was evaluated by examining the association of learning approaches to students‟ 
perceived assessment demand in different assessment contexts. 
 
JEL code: A2  
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1. Introduction 
According to the student learning literature, while students‟ personal presage factors may have 
direct influence on learning outcomes, learning outcomes are also determined by how they go 
about learning for a learning task (Biggs, 1989; Marton, 1988; Marton, Hounsell, & Entwistle, 
1984). How students go about learning is influenced not only by personal factors but also the 
learning context.  The current academic environment is still heavily dominated by assessment 
as a means of accreditation, ranking and screening of students; tackling assessment is still the 
most important part of learning to most students (Biggs, 1996; Ramsden, 1992).  Given the 
dominant influence of assessment in the learning process, a complete model of student learning 
must take into account how assessment influences learning. Many studies found that according 
to students‟ perceptions, different assessment types are perceived to require different levels of 
cognitive abilities (Scouller, 1998; Scouller & Chapman, 1999). Thus, it is anticipated that 
students will utilise different learning approaches for different assessments. Moreover, if there 
are differences in assessment demands, then the relationships between learning approaches and 
academic performance will also be different in different assessment contexts. In order to 
capture these interaction effects, the instrument used to measure students‟ learning approaches 
should be sensitive to this contextual difference, namely assessment demands.  
  
 
However, there are two limitations to the using of generalised instruments such as Biggs‟ Study 
Process Questionnaires (SPQ) and Entwistle and Ramsden‟ Approaches to Study Inventory 
(ASI) for developing such a model. These generalised learning inventories tend to aggregate 
learning approaches utilised in different assessments; they are not sensitive enough to fully 
capture the variation in learning activities utilised by students in different assessment regimes. 
As a result, important functional relationships between learning approaches and learning 
outcomes that exist in specific assessment context(s) will be missed. In discussing the 
methodology of their study, Lizzio, Wilson and Simons (2002) also acknowledge this 
limitation, pointing out that requiring students to report their “perceptions of learning 
environments that were a summative aggregate of … potentially diverse learning contexts may 
be problematic ” (p. 44). 
 
Moreover, it has been observed that aspects of the learning approach can be discipline-specific 
(Eley & Meyer, 2004; Meyer & Cleary, 1998; Meyer & Eley, 1999). Therefore, the content of 
the instrument must be relevant to the discourse structure of the discipline. Biggs, Kember and 
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Leung (2001) acknowledges these limitations by encouraging researchers to reword items in 
the SPQ to make them more “sensitive … for a particular discipline … or assessment tasks” (p. 
138). It is a major aim of this research program to develop a discipline-specific learning 
approach instrument that is not only sensitive to different assessment regimes but also relevant 
to learning in economics. This paper documents the construction of such an instrument. The 
psychometric properties and post-dictive validity of the instrument will also be discussed.  
2. The Instrument 
The development of this instrument is based mainly on four student learning questionnaires - 
Biggs‟ SPQ (1987), Entwistle and Ramsden‟s  ASI (1983), Pintrich et al‟s  Motivated 
Strategies and Learning Questionnaire (MSLQ) (2000), and Thomas‟s  Learning Activities 
Questionnaire (LAQ) (1986). The SPQ, ASI and MSLQ are the widely used questionnaires to 
study approaches to learning in higher education in Australia, Asia and the UK. Biggs‟ SPQ 
has six scales – deep motive, deep strategy, surface motive, surface strategy, achieving motive 
and achieving strategy. The ASI has four major subscales – meaning orientation, reproducing 
orientation, achieving orientation and styles and pathologies. Biggs‟ deep/surface distinction is 
subsumed within the Entwistle and Ramsden‟s dichotomy between meaning and reproducing 
orientation. The MSLQ has two main scales – motivations and learning strategies scales. The 
motivation scale has seven subscales, and the learning strategies scale has nine subscales. 
While the MSLQ covers other dimensions of learning, such as locus of control, self-efficacy, 
and self-regulation, it shares a lot of commonality with the ASI and SPQ in terms of the 
deep/surface distinction. For example, in the MSLQ, the rehearsal subscale is equivalent to 
Biggs‟ surface strategy, and the elaboration and critical thinking subscales are equivalent to 
Biggs‟ deep strategy.  
 
While these three questionnaires are developed for measuring students‟ general preferred 
learning approaches and are often administered to investigate learning at the course level, 
Thomas‟s LAQ is assessment specific, that is, it is developed to investigate learning strategies 
for assessment. The development of the LAQ is theory based. Item construction of the LAQ is 
based on two dimensions of a learning activity – the type of cognitive operation (for example, 
remembering, understanding, elaborating) and the specific features of the content being 
focused upon (for example, terms, facts, principles). Despite his different research 
methodology, the same structure of deep versus surface learning strategies emerges from his 
empirical study, although the labels are different. Thomas called them transformational and 
reproductive learning respectively. 
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A majority of items in the instrument developed for this research program were adapted from 
the above mentioned questionnaires. Most involved minor changes in wordings. For example, 
item 35 in Thomas‟ LAQ: “In preparation for (the assessment) in PS110, to what extent did 
you examine the evidence in the reading carefully before accepting a conclusion?” was 
simplified to item U6 (reproduced below). 
 
(U6) I examine the evidence in the reading carefully to decide whether the conclusion is justified. 
 
There was another type of adaptation. As noted above, three of these questionnaires (SPQ, ASI 
and MSLQ) describe learning in a general academic context. Therefore items selected from 
these three questionnaires were modified so that they are meaningful in relation to learning in 
all the three assessment types commonly used in economics – MCQ examination, essay 
assignment and essay examination. For example, item S2 was taken from Ramsden‟s ASI. The 
original item was: “I memorise things that I believe are important, without necessarily trying to fully understand 
them”. It was changed to the following, with the added words highlighted in italics: 
 
(S2)  I memorise or copy things that I believe are important, without necessarily trying to fully understand them. 
 
While there is a need to memorise material for exam type assessment, memorising is not 
essential in essay assignment. However, a feature of surface learning common to both exam 
and non-exam type assessments is the reproduction of material without understanding. To 
capture this commonality in the context of essay assignment, the word „copy‟ was added to the 
statement. 
 
Besides adapting items from these four questionnaires, focus groups and surveys were 
conducted to elicit ideas from economics students about their perceptions of assessments and 
how they prepare for them. The purpose is to develop items relevant to the experience of 
learning in economics. Five items were constructed from student statements obtained from 
these surveys. These student statements were also re-worded to make them interpretable for all 
three assessment types.  
 
The draft questionnaire was trialled in a pilot study in the summer semester 2003/2004. The 
questionnaire was subsequently refined. The refined questionnaire consists of 21 items. 
Thomas‟ (1986) idea of level of cognitive operation is used to group the items. Thomas 
describes a range of cognitive operations used in learning for an assessment – from relating to 
real world experience, integrating ideas from different topics/subjects, to memorising 
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principles, viewpoints and factual information. The 21 items (Appendix) were divided into 
three groups, representing three different levels of cognitive operations in processing 
information: 
 
(a) Relating  This sub-scale contains six items (R1 – 6). They describe learning by 
relating content to what is already known and to real life experiences. 
(b) Understanding The five items (labelled U1 – 6) describe learning characterised by 
getting the meaning of the content. 
(c) Reproducing  This sub-scale representing the least sophisticated way of learning has 
13 items (S1 – 4, 6, 7 8, 10 and 11). Utilising a superficial approach, the 
student focuses on and memorises details (concepts, definitions and 
terms) with the intention of reproducing them for assessment. These 
items were worded or re-worded to characterise a learning approach that 
aims at minimising the cognitive level of engagement with the learning 
task. 
 
Learning approaches are complex, multi-dimensional activities. In investigating the learning 
process in economics (and other disciplines), the authors are aware that there are aspects other 
than the cognitive processes that this instrument measures, such as self-regulated learning, the 
affective and moral domains, career motivation. However, by incorporating more scales into 
the instrument, its discriminating ability (Kline, 2005) will be compromised. Kember, Wong 
and Leung (1999) also pointed out the “incompatibility between full description of a complex 
phenomenon and the development of useful instruments” that are required to possess good 
psychometric properties (p. 336). For this reason, a simple instrument that is focused on a small 
number of dimensions of cognitive functioning with sufficient discriminating ability will be 
more useful to investigate the process of learning for assessment than a complex one.  
 
An important feature of this instrument which differentiates it from other inventories such as 
SPQ is the characterisation of the surface approach to learning by items S1 – 4. These items 
explicitly describe not just learning by reproducing but learning by reproducing without 
understanding the materials. This is achieved by including phrases such as „few own ideas‟ and 
inability to „fit the information together‟ as illustrated below: 
 
(S1) I find I have to remember or copy a lot from readings and texts, with very few ideas of my own. 
(S3) Although I study enough information and details, I find it difficult to fit them together as a whole. 
 
 
Paper presented to the 14th ATEC hosted by School of Economics and Finance, QUT, July 13-14, 2009                    6 
The purpose of this way of characterising the surface approach, as pointed out above, is to 
maximise the discriminating power of the deep and surface learning approach constructs and to 
contrast their effects on the learning outcomes.  
Method  
The 21-item Learning Approaches for Assessment questionnaire was administered twice – in 
the first and last week of the semester – to three groups of economics students (Econ 1, Econ 21 
and Intermediate Macroeconomics) in semester 1 2004. In the first survey, since students had 
not yet done any assessment in their unit, they were asked to think of all assessments they did 
in the past when responding. The Week 1 survey essentially measured students‟ initial/general 
learning approaches for assessments. In the end-of-semester survey, students were asked to 
respond to the same questionnaire in relation to each of the three assessment types in their 
economics unit
2
. In both surveys, students respond on the five-point Likert scale (1 = strongly 
disagree; 5 = strongly agree with the statement). The numbers of valid responses from the first 
and second surveys are 1147 and 647 respectively. 
 
With regard to the Week 1 data, three investigations were carried out. First, exploratory factor 
analysis (EFA) was conducted to investigate the factorial structure of the construct in relation 
to their initial/general learning approaches for assessments. At this stage the pattern matrix and 
correlation residuals were scrutinised for possible model refinement. The hypothesised model 
obtained from EFA may or may not fit the sample data well. The second investigation involves 
confirmatory factor analysis (CFA) to assess model adequacy. At this stage model calibration 
based upon empirical and theoretical evidence was conducted to maximise model fit. To 
prevent capitalisation by chance (Chin, 1998), the calibrated model was subsequently tested 
against an independent sample – model validation.  
 
Since the model established with the Week 1 data describes students‟ initial/general learning 
approaches, the construct may not operate in the same way in assessment-specific contexts. 
Therefore it is necessary the construct is tested on the Week 13 data for each of the three 
assessments. The tests were to determine if the factorial structure of the construct was also 
valid for each assessment type. The results of these investigations are reported below. 
                                                          
1
 Econ 1 and Econ 2 are introductory level economics. 
2
 In the case of Intermediate Macro, students only consider essay assignment and exam essay as it does not MCQ 
exam. 
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General Learning Approaches  
Exploratory Factor Analysis  
The Principal Axis method of extraction was used. Based on the factorial structure obtained in 
the pilot and the scree plot presented in Figure 1, a 4-factor solution was chosen for the Week 1 
data. The KMO index of 0.835 of the revised instrument represents a large improvement in 
comparison with the KMO value of 0.712 of original 24-item instrument used in the pilot. It 
shows that the data have large commonality and hence are very suitable for factor analysis 
(Graetz, 2003).  
 
Figure 1     Scree plot (21-item) 
 
The factors were rotated to simple oblique structure by Direct Oblimin with Kaiser 
Normalisation. Tables 1 and 2 present the pattern matrix and the factor correlations. Referring 
to the pattern matrix in Table 1, the nine surface learning items (S1 – 4, S6 – 8, S10 – 11) are 
split into two factors (Factors 2 and 4) as in the pilot study. This empirical distinction is 
substantively meaningful, as further description of the factors will reveal. Factor 2, consisting 
of items S6, 7, 8, 10 and 11, describes learning by remembering and recall with a limited level 
of understanding. The act of reproducing focuses on „textbook definition‟ (S6), „key terms and 
factual details‟ (S8) and this factor is thus called „Reproducing‟. Factor 4 containing items S1 
– 4 also has memorising as the dominant learning strategies but what further characterises this 
factor is that the four items all indicate lack of meaning and understanding as a key defining 
feature of the learning activities. Factor 4 is consequently called „Rote-memorising‟ (labelled 
„Rote‟).  
 
The names of the other two factors: „Understanding‟ (Factor 1) and „Relating‟ (Factor 3), are 
self-evident. For example, all the Relating (R) items have significant loading on the Factor 3 
with the only exception of item R6 (reproduced below).  
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(R6) I look for the implications or applications of what I am reading. 
 
Item R6 loads on the factor „Understanding‟. This item was written to describe learning 
activities to link the content to real world experiences to look for its implications and real 
world applications. The association of this item with „Understanding‟ is possibly due to 
students‟ interpretation of „applications‟ as direct applications of concepts and procedures, 
rather than novel applications to real world situations (which is the intended interpretation). To 
many students direct application will be achieved if they can comprehend the meaning of the 
concept or term. According to this interpretation, it makes sense the item is associated with 
„Understanding‟, rather than „Relating‟. However, due to this possible multiple interpretations 
of „applications‟, the item is problematic from the measurement perspective. 
 
Table 1 Factor Matrix – Learning Approaches for Assessment  (n=1147) 
 
  
Factor 
1 2 3 4 
U6 .529    
R6 .509    
U3 .496    
U1 .463    
U2 .400    
U4 .383    
S10  .518   
S6  .473   
S11  .456   
S7  .453   
S8  .406   
U5 .245 .318  -.295 
R2   .726  
R1   .716  
R5   .623  
R4   .448  
R3   .239  
S4    .683 
S3    .594 
S2  .225  .497 
S1    .434 
 
 (loading < 0.2 are not shown) 
 
 
Table 2 Factor Correlation Matrix 
 
Factor 1 2 3 4 
1 1.000 .193 .495 -.398 
2 .193 1.000 .152 .206 
3 .495 .152 1.000 -.181 
4 -.398 .206 -.181 1.000 
 
 
On the basis of factor loadings, items U5 and R3 also appear problematic.  
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(U5) When I become confused about something I am reading, I go back and try to figure it out. 
(R3) I find discussions with classmates and tutor/lecturer help me understand better. 
 
Item U5 has a small loading (0.245) on the expected Factor 1: „Understanding‟, but a larger 
loading (0.318) on the incorrect factor „Reproducing‟. Scrutiny of the item suggests that the 
strategy of „going back and try to figure it out‟ does not indicate what type of understanding the 
student aims at, and is thus compatible with learning by understanding and learning by 
reproducing.   
Item R3 only has a very small loading (0.239) on the Factor 3 „Relating‟, and does not have 
loading > 0.2 on any other factors. The content of this item does not indicate any learning 
activities of relating ideas from various sources. The high loading on the factor „Relating‟ 
obtained in the pilot study appears to be a sample specific phenomenon.  
 
Therefore it was decided that the problem items: U5, R3 and R6 should be deleted from the 
instrument. It is important to point out that the decision to delete these three items was not only 
based on empirical considerations but was also theoretically justified. The revised instrument 
consists of 18 items on four sub-scales: Relating (four items: R1, 2, 4 & 5), Understanding 
(five items: U1 – 4 & 6), Reproducing (five items: S6, 7, 8, 10, 11) and Rote-memorising (four 
items: S1 – 4). The internal consistency of the revised learning approach scale and its four sub-
scales as measured by the Cronbach alpha was presented in Table 3. The Cronbach alphas of 
the four sub-scales are all close to or greater than 0.6; they are deemed to have adequate 
internal consistency (Cortina, 1993; Schmitt, 1996). 
 
Table 3 Internal consistency of the learning approach construct 
 
 Cronbach alpha 
Whole scale 0.622 
Relating (4 items) 0.734 
Understanding (5 items) 0.602 
Reproducing (5 items) 0.593 
Rote-memorising (4 items) 0.669 
 
Model Calibration and Validation   
Based on the results of EFA, the hypothesised model for the general Learning Approaches for 
Assessment (labelled Model 1) is presented in Figure 3. The next stage of instrument 
development involves further refinement of the model. This stage of model development 
consists of two independent steps: (1) model calibration, and (2) model validation (Byrne, 
2001; Kline, 2005). The purpose of model calibration is to determine if a more parsimonious 
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model can be obtained by deleting paths (model trimming) or to see if model fit can be 
improved by adding paths. This process of model re-specification should be based upon both 
empirical (for example, based on modification indices generated by AMOS version 7.0) and 
theoretical evidence. With regard to theoretical justification for post hoc model modification, 
Kelloway (1998) pointed out its danger in that SEM researchers had no trouble in giving a 
legitimate substantive reason for modifying a model in order to achieve a better model fit. He 
quoted Steiger: “What percentage of researchers would find themselves unable to think up a 
„theoretical justification‟ for freeing a parameter? In the absence of empirical information to 
the contrary, I assume that the answer … is „near zero‟.” (quoted in Kelloway 1998, p. 21) 
Therefore, while the modification should be substantively meaningful, theoretical justification 
by itself is insufficient. It is imperative that the modified model must be replicated (or 
validated) in another sample. Hence, the modified model must be validated with an 
independent sample (see also Kline, 2005 and Tomarken and Walker, 2005 for same 
recommendations). 
 
 
Figure 3      Model 1  
 
Figure 4     The final model 
 
The final calibrated model is presented in Figure 4. In the final model, three modifications were 
made; item S7 was deleted and two residual pairs (e3/e5 and d18/e19) were correlated. 
Detailed discussions of model calibration and validation for the General Learning Approaches 
for Assessment construct are omitted in this paper. The goodness of fit indices for the final 
model tested on the calibration sample are presented in Table 4. The following interpretation 
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of these indices is recommended by experienced SEM researchers (such as, Byrne, 2001; 
Kelloway, 1998; Kline, 2005): 
 
 Excellent fit Reasonable fit 
Normed Chi-square (
2
/df) 1 - 2 2 – 3 
Comparative Fit Index (CFI) > 0.95 (but < 1) > 0.9 
Goodness of Fit Index (GFI) > 0.95 (but < 1) > 0.9 
Standardised Root Mean Square Residual (SRMR) < 0.05 0.05 – 0.1 
Root Mean-Square Error of Approximation (RMSEA) < 0.05 0.05 – 0.08 
 
All indices indicate excellent model fit. The 90% confidence interval of RMSEA shows the 
null hypothesis of close fit cannot be rejected (MacCallum, Browne, & Sugawara, 1996). 
 
Table 4 Selected model fit indices for the final model – calibration and validation samples 
 
 
2
 df 
2
/df SRMR CFI GFI RMSEA (90% CI) 
Calibration  182.015 111 1.640 0.0459 0.954 0.965 0.033 (.024-.042) 
Validation 186.166 111 1.677 0.0454 0.948 0.964 0.034 (.026-.043) 
 
The final model was subsequently tested on the independent validation sample. The test 
produced very similar model fit statistics, all indicating excellent model fit (Table 4). The 
parameter estimates for the calibration sample are presented in Figure 2.  
 
 
 
Figure 2 Parameter estimates (calibration data) 
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R5e10
.57R4e9
.54
R2e8
.78
R1e7 .72
Understanding
U6e5
U4e4
U3e3
U2e2
U1e1
.53
.51
.37
.62
.51
Rote-memorising
S4e19
S3e18
S2e17
S1e16
Reproducing
S10e14
S8e13
S6e11
.59
.39
.69
.48
.42
.40
S11e15
.59
.51
.03
.50
.12
-.51
-.24
.19
.43
.21
 
Paper presented to the 14th ATEC hosted by School of Economics and Finance, QUT, July 13-14, 2009                    12 
It is evident from Figure 2 that all the factor loadings are close to or above 0.4 which are 
significant at the level of 0.000. These results provide strong empirical evidence for the validity 
of the factorial structure of the Learning Approaches for Assessment construct.  
 
CFA for Assessment-specific Learning Approaches 
The construct of General Learning Approaches for Assessment reported above was developed 
and tested using Week 1 data. Students‟ responses to the items in the Learning Approaches for 
Assessment questionnaire in Week 1 represent their initial or general approaches to learning for 
assessments. The next issue to pursue in model development concerns the validity of the model 
for the three assessments: Does the model apply equally well to specific assessment contexts in 
economics?  
 
In the end-of-semester survey, students in Econ 1 and Econ 2 were asked to report on their 
learning approaches in the essay assignment, MCQ exam and exam essay. For Intermediate 
Macro, students reported their learning approaches in the essay assignment and exam essay 
only, since they did not have a MCQ examination.  
 
Confirmatory Factor Analysis (CFA) was conducted to fit the final model (Figure 4) on the 
Week 13 data separately for each of the three assessments. The number of cases for the MCQ 
exam is 566 consisting of Econ 1 and Econ 2 students and the sample sizes for the other two 
assessments are 647 from all three units. Table 5 presents the selected model fit indices for the 
three assessments. 
 
Table 5   Selected goodness of fit indices – assessment specific model 
 
Assessment 
context 

2
 df 
2
/df SRMR CFI GFI 
RMSEA  
(90% C.I.) 
Essay Assignment 256.531 111 2.311 0.0499 0.927 0.956 0.048 (.045-.052) 
MCQ Examination 278.354 111 2.508 0.0552 0.905 0.948 0.052 (.044-.059) 
Essay Examination 288.343 111 2.5987 0.0534 0.915 0.951 0.050 (.043-.057) 
 
 
Of the three contexts, the data fit the model least well for the MCQ examination, with the 
RMSEA of 0.052 just below the level of 0.05 that represents excellent model fit (Byrne, 2001). 
While the normed Chi-square and CFI indicate adequate model fit, the SRMR and GFI are at or 
close to the excellent fit range. Overall, the goodness of fit indices indicate good to excellent 
model fit for all assessment contexts. 
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3. Learning Approaches in Different Assessments  
In the Week 13 survey students were also asked to report on their perceptions of the intellectual 
abilities being assessed by the three assessment types. It was found
3
 that essay assignment is 
perceived as assessing less LOW level cognitive skills and more HIGH level cognitive skills 
than MCQ exam and exam essay. Comparing the two exam type assessments, it was observed 
that exam essay has a slightly lower score on the LOW sub-scale with both being above 3.7 (on 
a 5 point scale) and a much higher score on the HIGH sub-scale than MCQ exam. 
 
According to the 3P model, students‟ perceptions of assessment demands influence their choice 
of learning approaches. Therefore, it is expected that at the group level, MCQ exam and, to a 
smaller extent, essay examination will elicit more surface learning strategies and less deep 
learning strategies in comparison to essay assignment. And exam essay will elicit more deep 
learning strategies than MCQ exam. In this section, students‟ learning approaches at the group 
level are compared across assessment types. 
 
Method and Results 
Composite scores were computed by taking the average for each of the four sub-scales using 
Week 13 data (n = 647 for essay assignment and exam essay, 566 for MCQ exam). The means 
sub-scale scores are presented in Figure 6. 
  
Figure 6 Learning approaches in three assessments – mean subscale scores 
 
The two graphs show that MCQ exam appears to elicit less use of deep learning activities and 
more surface learning activities than the other two assessment types. For more rigorous testing, 
one-way ANOVA was conducted for comparing the three assessments on each of the four sub-
                                                          
3
 Details of this study are reported in a paper titled “Perceptions of Assessment Demands in Economics – 
Implications for Economics Education Research” presented at the 2008 Australian Conference of Economists 
Economics Society of Australia, Gold Coast, Sept 30-Oct 2 2008. 
3
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scale scores. The results (Table 6) show that there are significant differences at the level of 
0.000 between the three assessment types on each of the four learning approach sub-scales – 
Understanding, Relating, Reproducing and Rote-memorising.  
 
Table 6 One-way ANOVA 
 
 
Sum of 
Squares 
df 
Mean 
Square 
F p 
Understanding Between Groups 7.171 2 3.586 9.655 .000 
  Within Groups 689.636 1857 .371   
  Total 696.807 1859    
Relating Between Groups 9.351 2 4.675 8.890 .000 
  Within Groups 976.667 1857 .526   
  Total 986.018 1859    
Reproducing Between Groups 51.055 2 25.527 52.685 .000 
  Within Groups 899.774 1857 .485   
  Total 950.829 1859    
Rote-memorising Between Groups 20.595 2 10.297 17.139 .000 
  Within Groups 1115.691 1857 .601   
  Total 1136.286 1859    
 
 
Post hoc multiple comparisons were performed to determine which assessments have different 
means on each of the learning approach sub-scales. The Bonferroni adjusted procedure was 
used to prevent inflation of probability of detecting significant difference by chance due to 
multiple comparisons. Table 7 presents the results of Bonferroni test of mean difference. The 
results show that students reported more use of „Understanding‟ learning activities in exam 
essay than the other two assessments at the level of 0.01 or better. However, there is no 
significant difference between MCQ exam and essay assignment on this sub-scale score. This 
is an unexpected result, since essay assignment is perceived by students as requiring more high 
level cognitive ability than MCQ exam. 
 
On „Relating‟ learning activities, as expected, students reported less use of them in MCQ exam 
than the other two assessment types (p = 0.001). When comparing exam essay and essay 
assignment, there is no significant difference on the use of „Relating‟ learning activities. This is 
an expected result as both exam essay and essay assignment are perceived to require a high 
level of cognitive abilities. 
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Table 7 Bonferroni Multiple Comparisons 
 
 (I) Assessm (J) Assessm 
Mean 
Difference 
(I-J) 
Std. Error p 
Understanding essay assignment MCQ .02843 .03507 1.000 
    exam essay -.11486 .03388 .002 
  MCQ essay assignment -.02843 .03507 1.000 
    exam essay -.14330 .03507 .000 
  exam essay essay assignment .11486 .03388 .002 
    MCQ .14330 .03507 .000 
Relating essay assignment MCQ .16047 .04174 .000 
    exam essay .01375 .04032 1.000 
  MCQ essay assignment -.16047 .04174 .000 
    exam essay -.14672 .04174 .001 
  exam essay essay assignment -.01375 .04032 1.000 
    MCQ .14672 .04174 .001 
Reproducing essay assignment MCQ -.39520 .04006 .000 
    exam essay -.28058 .03870 .000 
  MCQ essay assignment .39520 .04006 .000 
    exam essay .11462 .04006 .013 
  exam essay essay assignment .28058 .03870 .000 
    MCQ -.11462 .04006 .013 
Rote-
memorising  
essay assignment MCQ -.24359 .04461 .000 
  exam essay -.19337 .04310 .000 
  MCQ essay assignment .24359 .04461 .000 
    exam essay .05022 .04461 .781 
  exam essay essay assignment .19337 .04310 .000 
    MCQ -.05022 .04461 .781 
 
 
On both „Reproducing‟ and „Rote-memorising‟ learning activities, essay assignment has lower 
mean scores than both MCQ exam and exam essay (p = 0.000). This means that students utilise 
more surface learning activities in exam type assessments than essay assignment. When 
comparing the two exam type assessments students reported more use of „Reproducing‟ 
learning activities for MCQ exam than exam essay (p = 0.013), but the difference on „Rote-
memorising‟ though in favour of exam essay is statistically non-significant (p = 0.781).  
Summary  
The least use of deep learning activities in MCQ exam among the three assessment types as 
reported by students is consistent with their perceptions of the cognitive abilities assessed in 
these three assessments. But when comparing essay assignment and exam essay, although the 
exam essay is perceived as assessing less high level cognitive abilities, students reported more 
use of „Understanding‟ learning strategies for exam essay than essay assignment.  
 
On the surface learning activities, students‟ reported usage of both „Reproducing‟ and „Rote-
memorising‟ strategies match closely their perceptions of the cognitive abilities assessed in the 
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three assessments. That is, a perception of high (low) cognitive abilities being assessed elicits 
more use of deep (surface) learning activities. 
 
On the whole (with the exception of more use of „Understanding‟ learning activities in exam 
essay than essay assignment) learning approaches are associated with students‟ perceptions of 
assessment demands in the expected ways. Thus, the overall results provide evidence for post-
dictive validity of the learning approaches construct in its association with students‟ 
perceptions of assessment demands. 
4. Conclusion 
In this paper, the development of the instrument to measure students‟ learning approaches for 
assessment was reported. The first order Learning Approaches for Assessment model 
comprising four sub-scales (Relating, Understanding, Reproducing and rote-memorising) was 
found to have sound psychometric properties and have good to excellent model fit to both the 
Week 1 and Week 13 sample data. Besides model fit and face validity, the validity of an 
instrument can be assessed by its associations with other learning constructs. Analysis of the 
relationships between assessment types and learning approaches was conducted at the group 
level. The differential use of learning strategies in different assessments is on the whole 
consistent with students‟ perceptions of the cognitive abilities required by different assessments 
as reported in other studies. These results lend support for the post-dictive validity of the 
Learning Approaches for Assessment construct. Given its desirable psychometric properties 
and discriminating ability, the Learning Approaches for Assessment construct is recommended 
to be used to model learning for assessment in economics. 
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Appendix    
Revised Learning Approaches for Assessment Questionnaire (21 items) 
 
How you prepare for EACH assessment type in this unit SPQ ASI MSLQ LAQ SS* Label 
When preparing for this type of assessment …       
I ask myself questions to make sure I understand the material I am 
learning. 
     U1 
I usually set out to understand thoroughly the meaning of what I am 
asked to learn. 
     U2 
I find myself questioning things I read, to decide if I found them 
convincing. 
     U3 
I try to determine which concepts I don‟t understand well.      U4 
When I become confused about something I am reading, I go back 
and try to figure it out. 
     U5 
I examine the evidence in the reading carefully to decide whether 
the conclusion is justified. 
     U6 
I try to integrate theories and real world examples so that they 
become meaningful to me. 
     R1 
I try to relate real life experience to the topic(s) whenever possible.      R2 
I find discussions with classmates and tutor/lecturer help me 
understand better. 
     R3 
I try to relate ideas and material to what I already know.       R4 
I learn best through relevant examples of how the theories work in 
day to day living. 
     R5 
I look for the implications or applications of what I am reading.      R6 
I find I have to remember or copy a lot from readings and texts, with 
very few ideas of my own.  
     S1 
I memorise or copy things that I believe are important, without 
necessarily trying to fully understand them. 
     S2 
Although I study enough information and details, I find it difficult to fit 
them together as a whole. 
     S3 
I find that I often read and summarise a lot of material without 
understanding it well. 
     S4 
The best way for me to understand what technical terms mean is to 
remember the textbook definitions. 
     S6 
I memorise key words to remind me of important concepts.      S7 
I mainly focus on key terms and factual details of the topic(s).      S8 
I make lists of important terms and definitions and memorise the 
lists.    
     S10 
The best way to learn is to run through materials many times to 
drum concepts into my head.   
     S11 
 
* „SS‟ denotes the item is derived from student statements 
 
